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The aurora, or the northern lights, is a phenomenon that has fascinated people for 

centuries. When the drapes of green, red and light blue danced across the sky it both 
amazed and scared people. Legends from the natives in the polar region talk about the 
aurora as a place for the dead spirits. Other legends talk about it as a sign for sickness or 
death.  

There are several tales and superstitious explanations for the aurora, but it was not 
until the 20th century, with the help of modern particle physics and better ground based 
instruments and satellites, that we really begun to understand it.  
   
The aurora gives us an excellent tool for studying the processes in the magnetosphere and 
the ionosphere. Today we have come a long way in explaining why this phenomenon 
occurs, but there is still a lot of work needed to fully understand it on all scales.  

When the solar wind, reaches the earth it causes disturbances in the magnetosphere. 
Due to different physical processes, high energy particles, mostly electrons, are 
accelerated along the magnetic field lines and down into the atmosphere in the polar 
regions, where they collide with atmospheric particles. In these collisions the kinetic 
energy is transferred from the particle to the atom which is then excited. When the atom 
de-excites it emits light. When many particles travel through the atmosphere an aurora is 
displayed in the sky. Depending on which atom or molecule that is involved in the 
collision, light of a different wavelength is emitted.  

 
The aurora comes in many different 

shapes e.g. draperies, arcs, rays and 
sometimes just a diffuse glow across the 
sky. The structure of the arcs (see figure 
1) is of particular interest. Auroral arcs 
come in different scale sizes, from a few 
tens of meters to tens of km.  
Understanding the aurora down to the 
smallest scales will help us understand 
the interactions between the ionosphere 
and the magnetosphere.   

Fig1. Auroral arcs  
             

By studying how the aurora is changing in time we can get information about changes 
in the magnetosphere. The height of the aurora gives us information of the energies of the 
incoming electrons from space and its colors tell us about the atmospheric composition 
and ionospheric properties e.g. electron fluxes and temperatures. 

 
 



 
Fig 2. Location of the ALIS stations that are now 
in use 

 
 

At IRF (Swedish institute of space 
physics) in Kiruna we use a system 
called ALIS (Auroral Large Imaging 
System), which currently consists of six 
remote controlled stations (see figure 2) 
in the northern part of Sweden and 
Norway. Each station is equipped with a 
sensitive CCD detector and a filter wheel 
with different narrow band filters. Using  
ALIS we can study the aurora from 
different angles simultaneously, creating 
a three-dimensional view that provides 
information of the heights for the 
different emissions. This method also 
makes it possible to study the temporal 
and spatial variations of the aurora. 

 
It is important to learn about these 

processes because they affect our 
everyday lives here on earth. 

 
 Disturbances in the near earth space such as geomagnetic storms can damage satellites, 
create problems in our electrical systems or disturb radio wave transmissions. An 
example of such an even is the heavy geomagnetic storm in March 1989. It originated 
from a massive ejection of particles from the sun and knocked out power lines in northern 
Canada and caused a major blackout. The aurora could then be seen as far south as Texas 
in the United States.  

The aurora is a manifestation of what is happening in the magnetosphere, learning 
more about those processes can help us find ways to be prepared and minimize the 
damage.  
 


